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26.11/00 
AUTHOR: Pawlowitsch, A., Prof., Diploma Engineer (Dresden) ' 
TITLE: On the characteristic values of aircraft engines 


PERIODICAL: Deutsche Flugtechnik, no. 5, 1961, 175-184 


TEXT: The purpose of the article is to define the most important character- 
istio values of aircraft engines in order to be able to judge constructional 
perfection as well as the economical aspect. This, however, requires oon- 
parison of various characteristics since the requirements for an aircraft 
engine are often contradictory. The development of new aircraft engines, 
therefore, is based on compromises in order to meet all requirements. The 
author begins his article by listing symbols and indices used; b= specific 
fuel consumption; Fe Flow area, surface area; K= generalized characteristic 
value (according to Herb [abstracter's note: Herb's value not defined | ); m 
mass; t= mass rate of flow, mass consumption per time units n= rotor RPM; N 
performance; F= pressure; S= jet thrusts w= relative velocity of flo¥; 
we equivalent velocity of flow; v= airspeeds 5 = power-specific static 
thrust of propeller; y =specific Wetenls)S outputsA = (=m, /ty, ) = rate 

a ol 
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On the charactoristio value of aircraft engines D027/D109 


of flow or by-pass ratio of by-pass turbine; » = specific equivalent powert 
d= specific thrust;T = acceleration time; = power/frontal area ratio; 

A = propulsion medium; a= external flow of by-pass turbine; aeq= equivalent; 
B= fuel, fuel rate of flow; G= gas, gas rate of flows; H= condition of sur- 
rounding air; i= internal flow of by~pass turbine; L= air, rate of air ‘low; 
LS= propellers; Naeq = equivalent powers 0o= meagurecd on INA-standard day at 
sea level; S= related tc exhaust cross section of jet nozzle or to gas con- 
dition in this cross section or to jet thrust; Mr-aircraft engine; W= re- 
lated to propeller shaft. The author then lists the most important character- 
istics of aircraft engines which he considered to bes thrust, performance, 
fuel consumption, weight of power plant, and frontal area. The description 
includes jet thrust where he especially refers to Pawlowitsch, A. (Ref. 1: 
Ueber die Thermodynamik der Strahlturbine mit Bervecksichtigung der einfachen 
Nachverbrennung [on the thermodynamics of the jet turbine with reference to 
simple afterburning ]. Wiss. 2. TH Dresden 6 (1956/57) p 717-732 and Die 
Technik 13 (1958) p 358-362 and p 430-438), The author gives equations for 
jet thrust of rocket engines, jet engines and ramjet engines as well as of 
by-pass engines and turboprop engines. According to measurements carried 

out by Kulagin, I.I. (Ref. 2: Teoriya gazoturbinnikh reaktivnykh 
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On the characteristic values of aircraft engines D027/D10 


dvigateley (theory of gas. turbines for jet airoraft| Oborongiz, Moskva 1952) 
specific static thrust for medium and high performance propellers amounts 
to 0.01400 to 0.0200 kN/kW or 1.05 to 1.5 kp/PS? at respective rpm. For 
comparison purposes, the USSR has selected the masuring values 


KN kp 
) 2 0.014665, or 1,1 PS 


while Great Britain and the USA have chosen the measuring values 
1b kn kp 
S = 2.6 fp (equele 0.01551 4 or 1.1632 FB ) 


These values have also been listed by Roxbee Cox, H. (Ref. 3: Gas Turbine, 
principles and practice, G, Newnes, London 1955). Table 1 contains the 

most important characteristical data of some modern jet engines (Tables 1-6 

have been composed by Heidenreich, E., Diploma Engineer). The next subject 

is a brief description of fundamental equations for the calculation of the 
specific thrust. Characteristical data for specific static thrust measured 

on an INA standard day at sea level are given in Table 2 for the most in- 
portant modern aircraft engines. With respect to performance of propeller 
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“i, = 103 to 206 kW or 140-280 PS . The author then explains the 

© kg/s kg/s 
terme fuel consumption and specific fuel consumption and supplements these 
subjects by fundamental equations. Table 4 shows the specific fuel consump- 
tion for modern aircraft engines during static operation at sea level on INA 
standard day. The weight of the power plant and especially the specific 
weight are considered to be among the most important characteristical values 
of an aircraft engine because they characterize the already obtained technic- 
al state of development of the engine concerned. Table 5 shows specific 
weights of modern power plants. The specific weight of a ramjet engine is 
listed as an exception with reference to the maximum equivalent horsepower 
during static operation since it cannot be operated at stand-still. The 
power/frontal area ratio is then briefly explained and supplemented by 
fable 6 showing the power/frontal area ratio of aircraft engines. Long in- 
tervals between overhauls, simple operation and maintenence as well as 
quick readiness for operation are considered to be the main characteristical 
values defining the properties of an aircraft engine. Another important 
factor of gas turbines is the acceleration time which for modern engines is 
usually less than 10 seconds. A suggestion with reference to the combination 
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[Using high-strength gypsum in construction] Primenenie 
vysokoprochnogo gipsa v stroite]'stve. Kuibyshev n/Volge, 
Kuibyshevskii inzhenerno-stroit, in-t, 1963. 284 p. 

(MIRA 17:6) 
1. Zaveduyushchiy kafedroy stroitel'nykh materialov Vse- 
soyuznogo zaochnogo inzhenerno-stroitel'nogo instituta (for 
Rybtyev). 2. Zamestitel’ nachal'nika Upravleniya stroitel'- 
stva Kuybyshevskogo sovnarkhoza (for Pavlovich). 
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; CH, Natal'ya Anironikovnas PANYUKOV, 
SKAYA, Neriya Aronovnas PAVLOVI 
seats A.N., red. CHUNAYEVA, Z.V., tekim. red. 


[Manual of biochemistry for redical schools} peda bea aaa 

skoi khimii dlia a, uchilishch. Pee) ora hee . 
ningrad, Nedgiz, 1961. 230 p. 
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PAVLOVICH, Aet 
DOBRINSKAYA, H.A.; PAVLOVICH, H.A. 
[‘Zextbook of biological chenistry; for nedical pou Uchebdnik 
bDiologicheskoi khimii; dlie nediteinskikh uchilishch, Leningrad] 


Medgisz, 1957. 175 De (MIRA 11:5) 
(BIOCHEMISTRY) 
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PAYLOLIS Hataliya Andronnikovna ; PRONINA, A.Ye. redaktor; EULEVA, N.S., 
Bee icheskly redaktor 


for secondary medical schools] 

rednikh mediteinskikh shkol. 

Leningrad- 
(MLR 9:8) 


[Textbook of analytical chemistry; 
Uchednik analiticheskoi khinii; dlia s 
isd. 2-ce, ispr. {Leningrad} Gos. isd-vo med. lit-ry, 
gkoe otd-nie, 1956. 213 p. 

(Chemistry, Analytical) 
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PAVLOVICH, Natal'ya Andronikovna; GRIVA, Zelas red.; RULEVA, M.S., tekhn. red. 
om i : 


[Mermal of analytical cheristry for redieal schools) Uchebnik eraliti- 

cheskol khindd; dlia nediteinskikh uchilisheh, Isd.3., ispr. 1 dop. 

Leningrad, Gos. izd-vo med. Lit-ry Medgis, Leningr. otd-nie, 1941, 

211 p. (MIRA 14:7) 
(Chemistry, Analytical) 
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PAVLOVICH, N.B. & 
LEYCHENKO,G.I., admiral, otvetstvenryy red.; DEN, LA., dots., kand, geogr. 

nauk, inzh,-kontr-admiral, glavayy red.; PHUMKIN, N.S., polkovnik, 

zanestitel' otvetatvermogo red.; ABAN'KIN, P.S., admiral, red.; 

AIAPUZOV, V.A., prof., kand, voenno-morskikn nauk, admiral, red. 

ANAN'ICH, V.%., kontr admiral zapasa, red.; ACHKASOV, V.I., kand, 

istor, nauk, kapitan 1 ranga, red.; BARANOV, A.Ji., red.; BRILI, 

V.A., prof., kontr-admiral v otstavke, red.; BRSKROVNYY, L.G., 

prof., doktor istor, nauk, polkovnik sapasa, red,; BOLTIN, Ye.A., 

kend, voen, nauk, general-mnyor, red.; VSRSHININ, D.A., kapitan 1 

range, red.; VITVER, I.A., prof., doktor geogr. nauk, red.; 

GHL'POHD, G.M., dots,, kand, voenno-morskikh nauk, kapitan 1 ranga, 

red., GLINKOV, Ye.G., inzh,--kontr-admiral v otstavke, red.; 

YRLISEYRV, I.D., vitee-dmi:ral, red.; Z0ZULYA, F.V., admiral, red.; 

ISsKOV, I.S., prof., Admiral Flota Sovetskogo Soyuza, red.; 

KAVRAYSKIY, V.V. [deconned], prof., doktor fiz.~mat. nauk, inzh.~- 

kontr-admiral v otetavke, red.; KALBSNIK, S.V., red.; KO2ZLOV, I.A., 

dots, kand, voenno-morekikh nauk, kmpitan 1 ranga, red.; KOMAROV, 

A.V., vitse-admiral, red.; KUDRYAVZ7SRV, M.K., general leytenant 

tekhnicheskikh voysk, red.; LYUSHKOVSKIY, M.V., dots., kand. istor. 

nuk, polkovnik, red.; MAKSIMOV, S.N., dots., kand. voenno-morskikh 

nsuk, kapitan 1 ranga, red.; (KUN', S.B., prof., doktor istor, nauk, 

red.; ORLOV, B.P., prof., doktor geogr. nauk, red.; P Bo, 

prof,, kontr-admiral v otstavke, rod.; PANPHLBYRV, Yu.A., admiral, 

red.: PITERSKIY, N.A., land. voenno-morskikh nauk, kontr—admiral, 

red.; PLATONOV, S.P., general-leytenant, red.; POZNYAK, V.G., dots., 

goneral leytenant, red. ; SALISHCHE7, K.A., prof., doktor tekhn. nauk, 

(Contimed on next card) 
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LEYCHENKO, G.I.—-(contimed) aril 2. 
red.; SIDGROV, A.L., prof., a@oktor istor. naok., rede; SKORODUNOV, 


L,A., kontr--adniral, red.; SHRZHINSKIY, VoA., prof., doktor 
voenno-morekikh nauk, inzh,--kapitan 1 ranga, red,; SOLOV'YRV, 1.5., 
dots., kand. vyoenno-morskikh nauk, kepitan 1 ranga, red,; SPALBO, 
K.A., kontr-admiral, red.; ‘STEPAHOV, G.A- [deceased], dots., vitse- 
admiral, red.; POMASHEVICH, A.V., Prof., doktor voonno-morsicikh 
reauk, kontr-edniral v otetavke, red.; TRIBUTS, V.F., kand, voenno~ 
morekikh nauk, admiral, red.; CHERINYSHOV, F.I., kontr-admiral, red.; 
SHvmma, Ye.Yo., prof. doktor voenno-morskikh nauk, kontr~admiral, 
red.; CHUHBAKOV, A.I., tekbn. rede; VASIL' YSVA, Z.P., tekhn. rede; 
VIZIROVA, G.N., tekhn. red.; GoRKHOV, V.I., tekhn, red.; GRIN'KO, 
A.M., tekhn, red; KUBLIKOVA, M.M., tekhn. red.; MALINKO, V.I-, 
tokhn, red.; SVIDERSKAYA, (.V., telthn, reds; CHERNOGOROVA, L.P., 
tekhn, red.; CUREVICH, I.V., tekhn. red.; BUKHANOVA, N.J., tekhn, 
rod,; NIKOLAYEVA, 1.N., tekhn. rod,; RADOVIL'SKATA, B.0., tekhn. 
rede; PIKHOMIROVA, A.S., tekhn. red,; BBLOCHKIN, P.D., tekhn, red.; 
LOYKO, VoI., tekhn. red.; OMANYUE, 1.G., tekrn. red.$ YAROSHBVICH, 
K.Ye., tekhn. red. 


[Sea atlas] Morskoi atlas. Otv. red. 6,1, levchenko. Glav. red. 

LA, Demin. [Moskva] Isd, Slav. st.taba VYoenno-morskogo flota. 

Vol.3. (Military and historical. Pt.1. Pages 1-45] Voonno-istori- 

cheekii. Zamestitel’ otv. red. po ILI tom 4,5. Frumkin, Pt.2. 

Iisty 1-45, 1958. [Military and historical maps, pages 46-52] 
(Gontinued on next card 
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LBVCHaSKO, G.1.-~-(continued) Card 3. ; 
Yoenno-istoricheskie karty, listy 46-52. 1957. (MIRA 11:10) 


1. Russia (1923- U.5,5,R,) Minieterstvo oborony. 2. Nachal 'nik 
Glawnogo upravieniya odezii 4 kartografii Ministerstva vautrennikh 
dei SSSR (for Baranov). 3, Chlen-korrespondent Akademii nauk SSSR 
(for Kslesnik). 4. Deystvitel 'nyy chlen Akademii pedagogicheskikh 
nauk RSPSR (for Orlov). 


(Ocean--Maps ) 
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AUTHORS: Pavlovich, N. V., Gand,Tech.Sc, end Timrot, D.L., 
“Dr. Tech.cc. 
sation of the p-v-t relstionships 


PT TLS ¢ An experinental investiga 
for gaseous anc liquid methane. (skererinert:1]'noye 
desledovaniye zavisiuosti p-v-t gazoobrazno le i 


ghidko;o 2etana). 


PERTODICAL: Teploenergetika, 1958, ire - No.4, pp.66-75 (USSR). 


ABSTRACT: Methane ig a hydrocarbon that has received « [rest ceal 
of study, A nuaber of vorks have becn devoted to the 
p-v-t reletionships for nethane but only v:.0 of these 
have been nade at temperatures below zero centisurade, 
Meanthile extensive use is being made of natural cas, 
which consists larcely of methane, snd roliavle 
experimental tablics ond diagrams of the shermal-rhysicel 
properties of methane and naturel gas jare required at 
low temperatures of the order of -170°C ent of preccures 
up to 200 catms, It wes, therefore, decide! to study 
these catters, Investigation of pev-t relaticnships 
consists in weasuring the specific gravity of she 
substance at known tenpe:catures and pressures. 
method is accurate for liquids at moferate ten veratures 
and pressures, Determinations on gases er: usuclly nade 


Tnis 


Card 1/4 
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An experimental investigetion of the p-v-t relationshize for 

gascous and liquid methane, 
with piesoneter:, measurements being tekcn of ihe volune 
of the piezo..cter «nd the quantity of substance recuired 
vo fill it at u ,iven temperature and pressure, existing 
mothods have been evaluated els mewhere., In the wrecent 
work the incthod of hydrostatic wei hing ycc uced to 


deterhine the opecific weight of voth ~irouite ¢r4 Jicuid 
metrane, Veiching at hi. pressures presents. coreider- 
able experiments] difficulties, particulerly 2. low 
teuperatures, A avrain-geuge technique wer wed to 


overcone these difficulties, The hydrostetic weivhing 
method chen becoues a very promisini, one, An isporvant 
part of the cpparasus is the strain-gac ve bilirce, which 
is illustrated ir FPig.1 and described et ler t.. 7 
consists of a symuetriccl electric bridye, ech 
which consists of « resistence wire; when t% a 
chanzes, cension inereases on one pair of sei 6 and 
decreases on the other pair, so that the bridze bLeco ies 
electrically unbalanced, The couplete 27 opisental 
as ee Le dllustrated in Pic 2. Gas fro 2 co linder 
is passed into lhe workin, tube which cont: ins the 

Card 2/4 strein-_aule balance, This is enclosed bs on Dew flask 
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An experinental investigation of the p-v-t relationships fo 
gaseous and liquid methane. 

in which the requisite teuperature is naintained by a flew 
of liquid nitrogen. ‘The metnod of operatin; the oquip.aent 
is described, The experimental results are plotted in 
Fig.4 in the forn of p-v diagrams for methane at 
aifferent temperatures, With a couparative method of 
measurenent the crror of determination of the specific 
volune of nothane includes any errors jn the dats on the 
density of the calibrating substance, which in the 
prerent cuse is nitrogen, The errors for nitroven reach 
O.,1l - C.15%5 and at sub-critvical teuperatures (a1o°C) shey 
: may be 0.2%. The mathod of preparing pure iry ethane 
and of measuring temperature and pressure ere described, 
“he arrors in the measurenent of specific weight were not 
sreater then 0.3%, mic are quite acceptable in eciculatiscns 
on industrial processes and ipporatus, ‘oy je ba oP tdied 
nre in vood agreeren: with those of Kvalnes cad Geddy, 
which are the onl; fucurgs <mown with recpect to 
senperetures of -70 G0 O°C; at temperatures above O 
she results obtained are consistent with other published 
data, A r-v-p diagram for aethane is Jiven in Fig.5 aad 
Card 3/4 nev values for aethane at different tenperatures 2nd 
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An experinentel investigation of the pev-t relationshizs for 
gaseous and liquid sethane. 
pressures are tabulated. 
“here are 5 figures, ] table and 10 references - 
G Russian, 3 Hn lish and 1 German, 


ASSOCIATION: Moscow Power Institute. 
(Moskovsxiy unergzeticheskiy Tnetitvat). 


AVAILABLE: Library of Congress. 
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SOV/96-58-5-11/27 
AUTHOR: Pavlovich, N.V., Candidate of Technical Sciences 


TITLE: An Bxpevtiievtar-Inveetigation of the Coaprssibility of 
Natural Gases (Eksperimental'noye issledovaniye szhimayemo- 
sti prirodnykn gazov) a 


PERIODICAL: Tep.oenergetika, 1958) Nr 5, pp 54 - 57 (USSR). 


ABSTRACT: The coefficient of compressibility is a measure of the 
deviation of a real gas from the i¢eal and is used in calcul- 
ations on the transport and utilisation of natural gas. 
Natural gas varies in composition from source to source and 
also with time. In engineering practice, compressibility 
coefficients of natural gases are calculated by the empirical 
method of mean critical parameters. 

The compressibility of natural pases could be studied by 
investigating the compressibility of each individual component 
of the gas and of mixtures of these components of different 
compositions; this would be very laborious. A second method 
consists in determining experimentally the coefficient of 
compressibility of natural gas from each source and repeating 
the measurements as the composition changes. In this way, 
results of reasonable accuracy can be achieved in a short 
time; it is the method used in the present work. 


The experimental installation is based on the method of strain- 
Cardl1/3 
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SOV/96-58-5-1Y/27 
An Experimental Investigation of the Compressibility of Natural Geses 


pauge weighing described in Teploencrgetika, 1958, nr 4 

gases from Stavropol' well Nr 35, Shebelinka wells tire 101, 
21, 30 and of Ugersko well Nr 101 have been investigated. 

Their analyses are given in Table 1: the gas was ottsained 
directly from the well in cylinders. The calibrating substance 
was pure dry nitrogen. Determinations were nade of the 

density of each natural gas; isotherms for O C are given in 
rigure 1. The compressibilities were calculated from the 

gas densities, with the results shown in Tables 2-5. The 
tables give values of the coefficient of compressibility 
calculated by the mean critica: method and theoretical and 
experimental values are compared. The experimental error in 
the determination of the densitiies of natural gases is 0.3%. 
The tables show considerable discrepancies between the cal- 
culated and experimental values of compressibility; the 
discrepancies increase with increasing pressure. bifferen® ‘ 
natural gases are seen to have very different compressibilitics. 
The tables show that calculations on the transport and utili- 
sation of natural gases, particularly those of the Stavropol' 
end Shebelinka fields, will be subject to errors of up to 


Card 2/3 
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SOV/96-58-5-11/27 
An Experimental Investigetion of the Compressibility of setural Gesee 
dem if the coefficient of compressibility is calculeted 
from mean critical paraneters. 
There are 2 figures, 5 tiables and 6 Soviet references 
ASSOCIATION: Moskovskiy energetiche skiy institut (Moscow Power 
Institut) 


Card 3/3 1. Natural gas--Density 2. Natural gas-~Analysis 3. Natural gas 
--Transportation 
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Pavlovich, H.V. (Candidate of Yechnical Scien 
“Linrot; DLs {Doctor of Technical Science) 


An Experimental Investigation of the Viscosity of Methane 
(Eksperimental'noye issledovaniye vyazkosti metana) 


PERIODICAL: Teploensrgetika, 1958; Nr 8. pp 61-65 (USSR) 
ABSTRACT: In designing equipment for the treatment and handling of 


Card 1/3 


natural gas, which consists largely of methane, a knowledge 
of the viscosity of methane over a wide range of 
temperature is required. Many determinations have been 
made at atmospheric pressure but the data at high pressures 
and low temperatures is inadequate. Merecver, available 
methods of viscosity measurement are not suitable for 
establishing such data. The procedure that was developed 
for this purpose is based cn that used for determinations 
of the viscosity of water and steam. A diagram of the 
apparatus is given in Fig 1 and a photograph in Fig 2. 

It consists of three main parts: an annular balance 
one-third filled with mercury, a capillary tube and a 
eryostat. The annular balance is used te maintain a 
pressure-drop across ‘she ends of the capillary and to 
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measure the flow of substance. The capillary is made of 
stainless steel EYa-i%, A detailed description of the 
equipment is given. The capillary was 0.4726 mm diameter 
and 500 mm long. Kost of the tests were made with 
Reynolds numbers below 1,000, so that flow in the 
capillary was laminar. It was therefore necessary to work 
with low loads ranging from 150 to 10 grams, but as the 
installation was well-balanced and sensitive this did not 
interfere with the accuracy, The experimental procedure 
is then described, particularly the adjustment and 
balancing of the equipment. With change in the gas 
pressure, even at constant temperature, the balance was 
disturbed and required a special correstor. The magnitude 
of the pressure drop cn the capillary depends only on the 
geometry of the balance and on. the torque applied by the 
load. The rate of flow of liquid was determined from the 
rate of displacement of a uniformly divided scalo fixed 

to the tube of the annular balanco. As it was difficult 
to ensure a perfect valance, each test was made at three 
different loads. The formula used to calculate the 
viscosity from the test results is given; typical test. 
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SOV/96-58-5-13/22 
An Experimental Investigation of the Viscosity of Methane 


results and calculated values appear in Table 1. The 
dynamic viscosities of gaseous and liquid methane that 
were cbtained are recorded in Table 2 and Figs 3 and 4, 
In Fig 3 the viscosity is given as a function of density 
and in Fig 4+ as a function of pressure and temperature. 
These graphs include test results of a number of other 
authors. The maximum error of viscosity determination 
did not exceed 3%, Recomnended values for the viscosity 
of methane as a function of density are given in Table 3. 
This table covers the teunarature range ~ 161.4 to 

+ 100°C at pressures of 1 ~ 200 atms and includes results 
on the saturation Line. 


There are 4 figures, 3 tables, 17 literature references 
(Soviet) 
ASSOCIATION: Moskovskiy energeticheshkiy institut 
(Moscow Power Institute) 


1. Methane--Visccsi ty 2. Methane--Temperature factors 3. Natural @ 
Card 3/3 gas~~Properties 
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PAVICVICR, N. Ve: Ice Tech Sci (diss) -- "Experimental tmrestisetion of * 


thermcphysical properties of methany and natwal gases", Morcay, 1959, bi pp 


(Min Highex Educ USSR, Moscow Order of Lenin Power Engineering Inst, Chair of 


Enginesring Thermal Phys), 150 copies (KL, Ne 17, 1959, 108) 
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TIMROT, D.L.; PAVIOVICH, H.V. i 


Thermoiynanic properties of methane at low temperatures and 
low preesures. Hauch.doki.vys.ehkoly; energ. no.12137-148 
159, (MIRA 1225) 


1. Rexomndovana kafedroy inzhenernoy teplofiziki Hoskovskogo 
ennrgetichonkogo inotituta. 
(Methane--Thermal properties) 
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PAVLOVICH, N.V. 
* “ 
Investignting the thernal conductivity of natural gesen and 
mothana. Gaz.pron. & no.5:45-49 My '59, (4IHA 12:7) 
(Gas, Natural-—?hermal properties) 
(Methane--Thertsal properties) 
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PAVLOVICH, N.V, 


ae 


Experimental etu@ly of the viscosity and specific weights of 
natural gases and consolidated data on the viscosity of methane. 
Izv. vys. ucheb. zav.; neft? 1 gaz 4 no.8:105-11) '61. 
(MIRA 14:12) 
1. Kiyevekiy tekhnologicheskiy institut legkoy promyshiennosti. 
(Gas, Natural) 
(Methane ) 
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